INTRODUCTION
and Schedule 8 of the Wildlife (Northern Ireland) Order (1985) , and it was an offence to pick, uproot or destroy the plant. Consequently, a single leaf was taken from each plant under Government licence. Samples were stored in silica gel for transportation. A total of 103 historical samples were obtained from individual plants on herbarium sheets representing both extant locations in Counties Antrim and Mayo, as well as from extinct populations at Rasharkin, Co. Antrim, Coleraine, Co. Derry and Lisclogher, Co.
Westmeath. The sampling regime of herbarium samples and their distribution are given in Table 1 and Figure 1 (for herbarium codes see Table S1 ).
DNA was extracted from all samples using the Qiagen DNeasy Plant Mini Kit, after an initial 8 min grinding at 30 Hz using a Retsch MM300 mixer mill. DNA was quantified visually on 1% agarose gels stained with ethidium bromide and diluted to a concentration of 50 ng μl -1 for subsequent PCR. All DNA extractions from herbarium samples were carried out in a laboratory where no previous S. hirculus work had been performed.
Microsatellite genotyping
All samples were genotyped for six microsatellite markers developed for S. hirculus using the ISSR cloning method outlined in Provan & Wilson (2007) . Because of difficulties associated with amplifying longer fragments from herbarium samples, primers were designed to amplify products of less than ca. 200 bp ( Table 2 ). The polyploid nature of S. hirculus in Ireland represented a further problem in scoring allele sizes accurately where stutter bands were present. Consequently, we were limited to using two trinucleotide microsatellites and two tetranucleotides, which generally display minimal stuttering, and two dinucleotides with relatively low stuttering. Forward primers were modified by the addition of a 19 bp M13 tail (5'-CACGACGTTGTAAAACGAC-3') and reverse primers were modified by the addition genotyped twice to check for artifacts resulting from low DNA quality, which were not observed. Genotyping was carried out on an AB3730xl capillary genotyping system. Allele sizes were scored using LIZ-500 size standards and were checked by comparison with previously sized control samples.
Genetic analysis
No chromosome counts are available for Irish S. hirculus, but the species is believed to be polyploid in the majority of its non-Arctic range (Hedberg, 1992) , and more than two bands were observed at all six loci analysed, suggesting polyploidy. Thus, it was not possible to score genotypes based on allele frequencies, and as a result we could not carry out many standard population genetic analyses (e.g. calculation of allelic richness, AMOVA).
Consequently, the patterns of alleles observed for each locus in an individual were scored as phenotypes. Within-population phenotype diversity was estimated for samples with N ≥ 5 using the total number of alleles, observed heterozygosity (H O ), namely the proportion of observed heterozygous individuals in a population, and the Gini-Simpson diversity index, analogous to Nei's gene diversity, averaged over loci (Jost, 2006 
Species distribution modelling
A presence-only maximum entropy approach was used to predict landscape suitability for the S. hirculus throughout Ireland, from a sample set of known occurrences and spatially explicit environmental parameters. Maximum entropy has been shown to frequently outperform other presence-only modelling techniques particularly at very low sample sizes (Elith & Graham, 2009 ). Environmental parameters were described at a 500m cell resolution (Table S2 ). The software package MAXENT was used (V3.3.3k; Philips et al., 2010) . To maximise model flexibility, we considered linear, quadratic, threshold and hinged functions for all environmental parameters (Phillips & Dudík, 2008) . Due to the paucity of records it was not possible to segregate the dataset into a training and test sets, thus only a training set was used (Farren et al. 2010) . Jackknife re-sampling analysis was used to determine a heuristic curve (Liu et al., 2005) . Marginal response curves of the predicted probability of species occurrence were graphed for each explanatory variable. A map of landscape favourability was generated using ArcGIS 9.3 (ESRI, California, USA) and the 10 th percentile training presence was used as the threshold. number of alleles is correlated with the ability to respond to selection, this does not appear to be as serious a concern as potential inbreeding depression.
Conservation implications
Although information from population genetic studies can inform best-practice conservation strategies, the long decline in S. hirculus population numbers highlights a further ex-situ conservation programme to maximise genetic diversity than at present. As it is, the current scenario further highlights the need for conservation practitioners to move away from a 'fire-fighting' mentality (Mace and Purvis, 2008) . Nevertheless, the findings of our study can be used to inform any potential reintroduction / augmentation programmes. Results from a previous re-establishment program in Scotland indicate that ex-situ propagation of seedlings followed by transplantation is a more successful method than simply sowing seeds directly onto potential recovery sites (Welch 2002) . Based on the information from the current study, genetic analysis of ex-situ individuals could be used to select individuals most representative of the current extant gene pool, whilst aiming to maximise genetic diversity. Figure S1 Jackknife analyses of the importance of environmental variables in maximum entropy modelling of yellow marsh saxifrage distribution.
Figure S2
Marginal response curves of the predicted probability of yellow marsh saxifrage occurrence for each explanatory variable that contributed to 95% of the cumulative variance.
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